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Abstract:Banana peels of Musa sapentium species contains important  phytonutrients that are renewable and can be nanotechnologically 

modified into useful, cheap and resoucefull bio fertilizers. The natural peels were characterized for Proximate and anti-nutritional 

analysis prior to Physico-chemical characteristics of the banana peel alkaline activated nano fertilizer and image J analysis of  SEM 

result of  the alkaline (sodium hydroxide)activated banana peel nano particles. The fertilizer at the nano scale was estimated to be  
1660.20± 823.35nm2 in average area and 2739nm as the range between the nano irregular particles.The synthesized nanofertilizers was  

initiated with 0.5kg of  Musa sapentium peels with 1000ml distilled water and alkaline modification with 10g Sodium hydroxide for 30 

miuntes at 105
o
C being stabilized with urea and dispered with citric acid both at the strength of 5% and pH of 5. Banana peels generally 

should be an excellent and cheap sources of plant macro (NPK),micro and elemental nutrients as compared with the standards from 

International Center for Soil Fertility and Agricultural Development Alabama, USA. 
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1.0 INTRODUCTION 

Nanotechnology is the virtuous pragmatic approach requiring 

the use of equipment and materials capable of molecularly 
influencing the physicochemical characteristics of the substance 

[1]. In other words, it involves the manipulation of matter at the 

size of the nanoscale by which upon the application of such 

prominent products in the field of agriculture not only increases 

the production but also provides safe food for consumption. The 

agriculturist's ultimate objective is generally to establish 

drought-resistant and pest-resistant crops that also enhance 

output [2]. In such a scenario, the nanotechnology application 

has gained broad attention to human health issues, safe 

lifestyles, resilience, and susceptibility. Nanotechnologies have 

the potential of developing the farming and food industries with 

unique nanotools to monitor rapid diagnosis of disease, 
facilitating plant capacity to obtain nutrients amongst others.The 

applications of nano-fertilizers have gained some devotions for 

soil scientists and environmental activists because of the 

potential to raise yield, reduce pollution, and improve soil 

quality and their expectations for favorable micro-organism 

environment[1]. As traditional fertilizers, which hardly surpass 

30–35%, 18–20%, and 35–40% respectively for N, P, and K, 

nano-fertilizers play a vital role in improving productivity in the 

broad range of crops under nutrient efficiency [1]. Nano 

fertilizers are reported to produce nutrients for more than 30 

days gradually and consistently, which can help increase 
nutrient requirements without any negative association [3]. 

Because nano-fertilizers are engineered to maximize gradually 

over a prolonged period, the deficit of nutrients concerning 

environmental security is reduced significantly [4]. Due to soil 

fertilization over some periods, crop yields are continuously 

decreased owing to soil nutrient deficit and organic matter 

deficiency [5]. Some occurrences of eutrophication and leaching 
have been documented due to the massive use of fertilizers in 

the form of nitrogen and phosphorus [6]. According to the 

Royal Society, "Nanotechnologies are now the design, 

characterization, synthesis, and application of nanometer-scaled 

structures, systems by controlling morphology and 

size"[7].Nanotechnology is currently moving away from a 

theoretical basis into operational settings [10]. For example, the 

production of slow-release fertilizers, pesticides, and herbicides, 

centered on nanotechnology, had become crucially important in 

encouraging environmentally sustainable farming development 

[8]. In reality, nanotechnology has established the viability of 

incorporating nanostructures or nanoparticle resources as 
fertilizer carriers or controlled-release vectors for the fabrication 

of smart fertilizer as new facilities to improve the efficiency of 

nutrient consumption and reduce environmental protection costs 

[9]. They are formulated either by enhancing nutrients 

individually or in combination with nano-dimension onto the 

adsorbents. Both physiological and biochemical approaches are 

often used to develop nanomaterials and the required nutrients 

are charged as they are for cationic nutrients (NH4 +, K+, Ca2 

+, Mg2 +) and anionic nutrients (NO3-, PO4 2-, SO4 2- ) after 

substrate modification [10].Formulation of fertilizers in 

nanomaterials is one of those modern techniques that are made 
in three stages (a) the nutrient can be encapsulated in nano-

porous materials, (b) coated with a thin polymer film, or (c) 

distributed as nano-scale particles or emulsions [9]. 
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Banana peels as organic waste have attracted considerable 

attention because of their extract, which is rich in natural 

phenolic antioxidants such as vitamins, flavonoids, essential 

amino acids, growth promoters, and potassium elements needed 
for plant growth[11][12]. Banana peel had been used to 

stimulate significant impacts in plants on various biological 

aspects [13]. One of these biological characteristics is the 

expanding germination level of seed due to its excellent 

potassium content, amino acids (i.e., L-tryptophan), and growth 

regulators, as stated in former investigations[11]. Here, the 

possibility of converting and activating (alkaline) waste banana 

peels of musa sapentium species into nano active and cheap 

organic fertilizer using urea and citric acid as carrier and 

dispersant respectively.  

 

2.0 MATERIALS AND METHODS 

 Banana peels (Musa sapentium), distilled water, ph meter, 

analar grade potassium hydroxide, citric acid and urea. 

2.1 Extraction preparation of Nano fertilizer from banana 

peels 

Tap water washed 0.5 kg of banana peels (Musa sapentium) to 

remove the dust and any particulates adhered to the surface. The 

washed peels were shredded to tiny pieces and then blended 

with 1000ml distilled water using a mechanical high-speed 

blender. The produced gelatinous slurry was mixed with the 

calculated amount of 10g sodium hydroxide and stirred for a 

minute to generate a homogenous mixture.The alkaline mixed 

slurry was boiled for 30 min with stirring. After boiling the 

slurry was kept ready for further processing to cool at room 

temperature. The cold slurry was subjected to filtration by 

vacuum to obtain transparent brown filtrate and dense dark 

brown sludge. The transparent filtrate was thus heated to 

approximately 70°C, with continuous stirring at 300 rpm. The 

urea and citric acid (5%)  were then applied to dropwise until 

pH 5. The sludge obtained was allow to dry at 105°C, and was 

pulverized to a fine powder [11]. 

 2.2 Proximate and anti-nutritional analysis of the activated  

Musa sapentium peels  

        [14] 

 

 2.3 Physico-chemical characteristics of the banana peel 

activated nano fertilizer 

pH was by JIS Z 8002 methods[15],moisture content by loss on 

drying method [16],ash content by Ignition residue method 

[17],electrical conductivity was according to JIS K 0130 

method[18],oil content [19],total nitrogen by kjeldahl method 

[20], total phosphoric acid by quinolone gravimetric analysis 

[21],total potassium with sodium tetraphenylborate gravimetric 

analysis [22],alkalinity by ethylenediamine tetra acetate method 

[21], water-soluble boron by azomethine-h method [25], 

organic carbon by dichromate oxidation method [26],total sulfur 

content by potassium permanganate analysis [27], and soluble 

manganese, water-soluble iron, total zinc, total copper, by 

Flame AAS [24]. 

 

2.4 Nanoparticle analysis  

      Alkaline activated banana peel nano particles analysis with 

image J [28]. 

 

 

 

3.0 RESULTS AND DISCUSSION 

 
                                        Table 1. Proximate and anti-nutritional analysis of  natural banana peels 
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                                Table 2.  Physico-chemical characteristics of the banana peel alkaline activated nano fertilizer 

                                                                   

 

 

Table 3. Proposed Fertilizer Regulations, 2003 Under Proposed Fertilizer Act, 2003 Prepared by IFDC – An International   

                                               Center for Soil Fertility and Agricultural Development  Alabama, USA. 
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                                              Figure 1. SEM of the alkaline activated banana peels (musa sapentium) nano fertilizer 
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                                    Table 4. Descriptive statistics of the SEM banana peel nanofertilizer as analyzed with image J                   

                                                                            

Table 1 declares the proximate and antinutritional compositions 

of this species of banana(musa sapentium) adopted for this 

project.The level of moisture ,protein, organic matter and 

carbohydrate already position the natural peels as a good source 

of bio fertilizer.The physico-chemical characteristics of the 

obtained alkaline modified (pH=7.30) banana peel was 

disclosed in table 2.Similarly, the properties of the synthesized 

banana peel alkaline nanofertilizer as shown in table 3 were all 

under the recommended limits and requirements.Image J 

nanoparticles size analysis was deployed in estimating the 

average area and range of these nanoparticles statistically (table 

4) as the components of the nano fertilizer from the image 

generated by SEM at 100nm magnification scale (figure 1). The 

mean average size in terms of area was estimated to be 

1660.20± 823.35nm2 with the range of 2,739nm amongst the 

irregular nano particles morphologies. 

4.0 CONCLUSION 

Proximate analysis of the natural banana peel biomass are direct 

and fulfilling indications as a biofertilizer with modification 

nanotechnologically. Substituting the conventional synthetic 

media with cheaper alternative like agricultural substrates, will 

save the production cost. The results of nutritional analysis 

suggest that banana waste for growing microorganisms may 

perhaps be the cheapest and valued bio-resource. This 

technology will guide to green environment as the extract from 

nanoform will add some positive impacts as growth promoter. 

Nano based bio stimulant fertilizer through banana peels under 

alkaline conditions is attributed to the presence of both urea 

which is used as a carrier for these mineral citrate in the 

nanoform and citric acid which is reacted with the minerals, 

forming mineral citrates. 
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